- 02-03

[Ipunoxenue k OOIT COO
MynununansHoe 061eo0pa3oBaTenbHOe YUpeKIEHHE
’Cpennssa mkona NeS4 Coerckoro paitona Bonrorpaaa’’

Paccmorpeno CormacoBaHo YTBep:kaeHo
Ha 3aceganuu [HIMO Crapumpit MmeToauct pelueHue neacoseTa npotTokon Ne |
[IpoTtokon Nel % . W.H. ®aceBuu ot 31.08.2023 rona
or 31.08.2023 '
Pykosogutens IIIMO MOY CIII Ne 54 31.08.2023 - . =BBEIEHO B IEHCTBHE MPHKA30M

Lt /Kopobxosa M.B. S MOY €L Nes4
noanucs pykoeoantens LIMO O.H.0. : TN %2 5 . oT 31.08.2023

7o JlupexropMOY CIII Ne54

‘EH 'gd H.A. Benubuxuna
; cul %// (I

PaGouast mporpamma‘’.
yueoHoro npeamera « Undopmaruxay

cpeaHero oowero oopazosanus (10-11 knace)
YpoBeHb yriyOJIeHHbIi

Cocrasureanr nporpammsi: Kopo6kosa M.B., pykosoaurens [1IMO
YyUYUTENeH MaTeMaTuki U HHHOPMATHKU

Pabouas nporpamma (1D 2482634)
cocTasjieHa Ha ocHOBe KoHeTpykTopa
paboyHx nporpaMm

bennbuxmHa nognucaro
o 20012 LUMPPOBON NOANMCHIO:
Bt).lrorpaq. 2023 _ Haﬂe)K'D'a BenubuxmHa Hagexpaa

AJ'IEKceeBHa AnekceeBHa




I[MOACHUTEJIBHAS 3AITMCKA

[Iporpamma no uapopmarrke (yriayOaEHHbIH ypOBEHB) HAa YPOBHE CpEHET0 00Iero oopa3zoBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeILHOM MPOTrpaMMBI CPEIHET0 OOIIero 00pa3oBaHus,
npencrasieHHbx B ®I'OC COO, a Taxxke enepanbHoi pabodel mporpaMMbl BOCTIUTAHUS.

[Iporpamma no nHbOpMaTHKE TaET MPEACTaBIEHUE O IENISX, OOIIel cTpaTeTnu 00yUIeHHS, BOCTIUTAHUS U Pa3BUTHS
oOydJaromuxcsi cpeactBamu yueOHoro mnpeamera «HHpopMaThka» Ha yriyOnEHHOM ypOBHE, YCTaHaBIHBAET
o0s13aTebHOE TPEeIMETHOE Cojep)KaHWe, MPeayCMaTpHUBaeT €ro CTPYKTYpHpOBaHWE IO pa3fesiaM W TeMaM Kypca,
OTIpeneNisieT pachpeAeeHne ero mo kiaccam (rogaM U3ydeHus), HaéT MpUMEpHOE pachpelesieHHe YYeOHBIX YacoB 110
TEMaTUYeCKUM pazfiellaM Kypca W PEKOMEHAyeMylo (IPUMEPHYIO) IOCIEeIOBATENbHOCTh UX H3YYCHHA C Y4ETOM
MEXTPEAMETHBIX 1 BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKH y9eOHOTO MpoIecca, BO3PACTHBIX OCOOEHHOCTEH 00yJatomnXCs.

[IporpamMa mno wuH(pOpMaTHKE ONpenessieT KOJMYSCTBEHHbIC M KAaueCTBCHHBIE XapaKTEPUCTUKU y4eOHOTro
MaTepHuaiga Uil KaKIOTO roja M3y4deHHs, B TOM HYHCIE Ul COACP)KATEILHOI'O HAMOJHEHHS Pa3sHOro BUIA KOHTPOJIS
(mpoMeKyTOUHON aTTecTaluud OOYYaIOLIMXCs, BCEPOCCHUCKUX TPOBEPOUYHBIX paboT, TOCYJapCTBEHHOHW HWTOTOBON
arrectauun). [Iporpamma mo mHpOpPMATHKE SBISETCS OCHOBOM UIS COCTAaBJICHUS! aBTOPCKUX YYEOHBIX HPOrpaMMm U
y4eOHUKOB, IOYPOYHOTO IIAHUPOBAHHUS Kypca yUUTEIEM.

HNudopmartuka B cpegaeM o01ieM 00pa3oBaHUH OTPAXKAET:

®  CYIIHOCTh HHPOPMATHKHU KaK HAYIHOU JAUCHUIUIHHBI, H3YUYarONIeH 3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOYKHOCTH
aBTOMATH3AI[MK HH()OPMAIIMOHHBIX MIPOIIECCOB B Pa3IMYHBIX CHCTEMAX;

® OCHOBHBIE 00NAaCTH MPUMEHEHHS MHPOPMATHKH, TPEKIEC BCEro MHPOPMALUOHHBIE TEXHOIOTHUH, YIPABICHUE U
COLIMAIBHYIO cepy;

®  MEXAUCIMIUTMHAPHBINA XapakTep HHPOpMaTHKH U HHYOPMAIIMOHHON AEATEIEHOCTH.

Kypc unpopmatuku 11t ypoBHS cpenHero o0Iero oopa3oBaHus SIBASETCSA 3aBEPIIAIOLIMM 3TAIlOM HENPEPHIBHOM
MOJITOTOBKK OOydaromuxcs B 00gactu HHQOPMATHKUA ¥ WHPOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMUpaeTCs
Ha colepXXaHWe Kypca MH(OpPMATHKH YPOBHS OCHOBHOTO OOLIero 0oOpa3oBaHMs M ONBIT HMOCTOSHHOIO NPUMEHEHHMS
WHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, Ja8T TEOPETHUECKOE OCMBICICHUE, HHTEpIpETanio U 0000IeHne
9TOTO OMBITA.

Pesynprartel  yriyOiaéHHOrO ypoOBHS wu3ydeHUs ydeOHoro mnpenmera «MHpopMaTHKa» OpPHEHTHPOBaHBI Ha
MOJYYCHUE KOMITETCHTHOCTEH TSl MOCTEYIoNIeH MPOheCCHOHANTBHOM JIESTEIPHOCTH KaK B paMKaX JJAHHOW MpeIMETHON
00J1aCTH, TaK ¥ B CMEKHEBIX ¢ Hel o0macTsax. OHU BKIIIOYAIOT B CEOS:

e  OBJIAJCHHE KIIOYEBBIMU MOHATUSIMH M 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCS JaHHAS MIpeaMeTHasl 001acTb,
pacro3HaBaHUE COOTBETCTBYIOIIMX MM IMPU3HAKOB M B3aUMOCBSI3€H, CIIOCOOHOCTD IEMOHCTPUPOBATH Pa3IUYHbIE
MOJTXO/IbI K U3YUCHHIO SIBJICHUH, XapaKTEPHBIX JUIS H3y4aeMOl MpeMeTHOH 00JacTy;

e  yMEHUE pellaTh TUIIOBbIC IPAKTUYECKUE U TEOPETUUECKUE 3a/1a4U, XAPAKTEPHBIE I UCIOIb30BaHUA METOJLO0B U
WHCTPYMEHTApHUs JaHHOHM NMpeaIMETHON 00s1acTu;

e HaIWYHe TPEACTaBICHWH O JaHHOW MPEAMETHON 00JacTH KaK IIEIOCTHOW TEOpPHH (COBOKYITHOCTH TEOpHiA),
OCHOBHBIX CBSI3X CO CMEXHBIMHU 00JIACTIMU 3HAHHA.

B pamkax yrmyOn€HHOTO YpOBHS W3y4eHHs WHGOPMATHKU OOECIEUMBACTCS IICJCHANPABICHHAS TOJTrOTOBKA
00yYaromuxcs K MpoI0JHKEHUI0 00pa3oBaHusl B OpraHU3AIHAX MPo(ecCHoHATBFHOTO 00pa30BaHusl MO CHENUAILHOCTSIM,
HETOCPE/ICTBEHHO CBS3aHHBIM C IU(PPOBBIMUA TEXHOJOTHSIMH, TAKMM KaK MPOTPaMMHas MHXEHEpHs, WHHOpMAIOHHA
6G3OHaCHOCTB, I/IH(i)OpMaHI/IOHHBIe CHUCTEMBI U TCXHOJIOI'MH, MOOMJIbHBIE CUCTEMEI U CCTH, OoJIbIIINE JAaHHBIC 1 MAallIMHHOC
oO0y4YeHHe, TMPOMBINUICHHBI WHTEPHET BeIled, WCKYCCTBEHHBIM WHTEIUIEKT, TEXHOJOTHH OECHpPOBOJAHON CBS3H,
pOOOTOTEXHUKA, KBAaHTOBHIE TEXHOJIOTHH, CHUCTEMbI paCIpeNeiIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYAIBHOH U
JIOTIOJIHEHHOM peaibHOCTEM.

OcHoBHas 1ienb u3y4eHus ydeOHoro mpeamera «MHDopmaruka» Ha yriryOJ€HHOM YpPOBHE CPEIHEro OOIIero
o0pa3oBaHusl — o0ecTieueHUe NANbHEHIIET0 pa3BUTHSI HH()OPMAIIMOHHBIX KOMITETCHITUI 00y4aloerocs, ero roTOBHOCTH



K XHU3HH B YCJIOBUSX Pa3BUBAIOIIEroCsi MH(OPMALIMOHHOIO O0IECTBa ¥ BO3pACTAIOIEi KOHKYPEHIIMH Ha PhIHKE Tpyna. B
CBSI3H C 3TUM H3yueHue nHpopmatuku B 10—11 kmaccax gomKHO 00€CIEUUTD:

e chOpPMUPOBAHHOCTH MHUPOBO33PEHHS, OCHOBAHHOTO Ha IOHUMAHHU POJIH MH(OPMATHKH, WH(POPMAIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE;

® copMHUPOBAHHOCTH OCHOB JIOTHYECKOTO M aITOPUTMUUECKOTO MBIIIUICHUS;

e chopMuUpOBaHHOCTH YMEHUH pa3zinyarh (akThl U OLICHKH, CPABHUBATh OLIEHOYHBIE BHIBOJBI, BUJCTh UX CBSI3b C
KpUTEpUSMHU OLICHWBAaHUS M CBS3b KPUTEPUEB C ONpEAENEHHONM CHCTEMOM ILIEHHOCTEH, NpOBEpATh Ha
JIOCTOBEPHOCTH M 00001IaTh HHPOPMAIIHIO;

e  copMUPOBaHHOCTH MPENCTABICHUN O BIMSAHUN HHPOPMAIMOHHBIX TEXHOJIOTUH Ha )KU3Hb YEIOBEKa B OOLIECTBE,
MMOHMMaHUE COLMAIBHOTO, IKOHOMHYECKOIO, MOJIUTUYECKOTO, KYIbTYPHOTO, HOPUIUYECKOTO, MNPUPOAHOTO,
3PrOHOMHUYECKOT0, MEAUIMHCKOIO ¥ (PU3NOJIOIMYECKOTO KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJIOTUH;

® T[PUHATHE MPABOBBIX M ATUYECKUX ACIEKTOB WH(POPMAIMOHHBIX TEXHOJIOTHH, OCO3HAaHHE OTBETCTBEHHOCTH
J0/Ie, BOBICYEHHBIX B CO3JJaHHUE M UCTIONb30BaHUE MH)OPMAIIMOHHBIX CUCTEM, paclpocTpaHeHne HHPOPMALIUH;

® CO3/IaHWE YCIOBHM MJIS1 Pa3BUTHS HABBIKOB YY€OHOW, MPOEKTHOW, HAYyYHO-MCCIIEIOBATEIHCKOW M TBOPUECKOM
NeSITeNbHOCTH, MOTUBALIMU O0YYAIOIINXCSI K CAMOPA3BUTHIO.

B conepixanun yuebnoro npeameta «MHbopMaTrKay BBIIEISIOTCS YEThIPE TEMATHIECKUX pa3Jiena.

Paznen «udpoBas rpaMOTHOCTH» MOCBSIMIEH BOIPOCAM YCTPOWCTBA KOMITBIOTEPOB M JAPYTHX DJIEMEHTOB HHU(POBOTO
OKpY’KCHHMS, BKIIIOUasi KOMIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OIEPALIMOHHOI cucTeMsl, pabote B cetu IHTEpHET
U UCIIOJIb30BaHUIO HHTEPHET-CEPBUCOB, NHPOPMALMOHHON 0€30MacHOCTH.

Paznen «TeopeTtrueckrie OCHOBBI MH()OPMATHKM BKIIOYACT B ce0s MOHATHHUHBIA anmapar WH()OPMATHKH, BOMPOCHI
KOJAUpOBaHMs HMH(OpPMAIMU, H3MEPEHUS HHMOPMALMOHHOTO 00BbEMA JaHHBIX, OCHOBBI ajreOpbl JIOTHKA U
KOMITBIOTEPHOTO MOJICITUPOBAHMS.

Paznen «AnropuT™Mbl M TIpOrpaMMHUpPOBAHHE» HAIlpaBJIeH Ha pa3BUTHE aJTOPUTMHUYECKOTO MBIIIIEHHS, pPa3padoTKy
QITOPUTMOB M OLIEHKY UX CJIOKHOCTH, ()OPMHPOBAHHE HABBIKOB PEaIM3allMy MIPOrpaMM Ha S3bIKax MPOrpaMMHUpPOBAHHUS
BBICOKOT'O YPOBHSI.

Paaz[en «I/IHq)OpMaI_II/IOHHBIe TEXHOJIOTHMN ITOCBAIIEH BOIIpoCaM  NPHUMCHCHHUA I/IH(l)OpMaLII/IOHHBIX TeXHOJ’IOFHfI,
pCAJIM30BaHHBIX B MPHUKIAJHBIX HMPOrpaMMHBLIX HNPOAYKTAX M HMHTCPHET-CECPBUCAX, B TOM YHCJIC B 3aJja4ax aHalinu3a
JaHHbIX, UCIIOJIb30BAHUIO 6a3 JaHHBIX W 3JICKTPOHHBIX TaGJII/III I pCUICHUS IMPUKITAAHBIX 3a1a4.

B nmpuBenénnom ganee conepxkannu yueOHoro npeamera «MHbopMaTrka» KypCHBOM BbIJICJICHBI JTOTIOTHUTEIbHEIC
TEeMBbl, KOTOpblE€ HE BXOIAT B 00s3aTElbHYIO NPOrpaMMmMy OOydYeHHs, HO MOTYT OBITb NPEUIOKEHBI Ul H3YyYEHHS
OTAEILHBIM MOTUBHUPOBAHHBIM M CLIOCOOHBIM 00yYarOIUMCH.

VYrayOn€HHblii  ypoBeHb HM3y4YeHUS HHQPOPMATUKH PEKOMEHAYETCs s  TEXHOJOTMYECKOro  MpoQmuis,
OpPHEHTHUPOBAHHOTO Ha WHXCHEPHYI0 W HMHPOPMALMOHHYIO cepbl NesITenbHOCTH. YTIyONEHHBI YPOBEHb H3YUYCHUS
WHPOPMATUKU O0ECHeUnBACT: TOJTOTOBKY OOYyYaroIIUXCsi, OPHEHTHPOBAHHBIX Ha CIEIHAIBHOCTH B 00JacTh
WHPOPMALMOHHBIX TEXHOJIOTHH W HWH)KEHEpHBIE CIEIHaIbHOCTH, y4YacTHE B HPOEKTHOW M HCCIEIOBaTENBLCKON
JIeSITENIBHOCTH,  CBSI3aHHOM C  COBPEMEHHBIMH  HATPABJICHUSIMH OTPaciid  MH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHi, TOATOTOBKY K YYacCTHIO B OJIMMIIMAAaX U caade EQMHOro rocy1apcTBEeHHOTO 3K3aMeHa 1o HHPOpMaTHKe.

HOCHG}IOBaTeHBHOCTB HN3y4YCHUA TEM B IpEACIax OJHOTO roaa O6yT-IeHI/I$[ MOJKET OBITH M3MEHEHA II0 YCMOTPEHUIO
YUuUTEId IpyU NOArOTOBKE pa60qel71 IporpaMmsbl U IOYPOUHOI'O IJIAHUPOBAHMUS.

OO0r1iee 4KCcI0 9acoB, PEKOMEHIOBAHHBIX [UI M3ydeHHs nHpopMmaTtuku — 272 4daca: B 10 kmacce — 136 wacos (4
Yaca B Hezieno), B 11 kimacce — 136 gacos (4 yaca B HeZIeIO).

COJEPXAHUME ObYUYEHUA

10 KITACC

HudpoBas rpaMoOTHOCTH



TpeOoBaHus TeXHUKU 0E30MACHOCTH M THTHUEHBI TIPU paboTe ¢ KOMIBIOTEPaMHU W JIPYTUMH KOMIOHEHTaMH IH(POBOTO
OKPY>KEHUS.

[MpuHtwnel paboThl KOMITLIOTEPOB W KOMITBIOTEPHBIX cuicTeM. Apxurektypa ¢oH Heiimana. ABTomMarudeckoe
BBITIOJTHEHHUE MPOrpaMMbI mporieccopoM. OrepaTuBHas, MOCTOSHHAS W JO0JIroBpeMeHHas namsaTh. OOMEH TaHHBIMH C
oMOIIBIO KH. KOHTpOoiepsl BHEIIHUX YCTPOUCTB. IIpsiMOit JOCTYIT K MaMSTH.

OcCHOBHBIE TEHJEHLIHMU DPAa3BUTHA KOMIIBIOTEPHBIX TexHosorui. IlapannensHbele BblUMciIeHHA. MHOromporeccopHsle
cucrembl. CynepkoMmbioTepbl. PacmpenenéHHbple BBIUNCIUTENBHBIE CHUCTEMBI W 00paboTKa OONBIINX JTaHHBIX.
MoOunsHble TUPPOBBIE YCTPOHCTBA M UX POJb B KOMMYHHKalUsAX. BcTpoeHHbIE KOMMIBIOTEPHl. MHUKPOKOHTPOJIIEPHI.
PoGoTnzupoBanHbie MPOU3BOACTBA.

[IporpaMmmMHOe oO0OecreYeHUEe KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. BuWabl mpOrpaMMHOTO OOECIIEUYCHHS U UX
HazHadeHne. OCOOEHHOCTH MPOTPaMMHOTO OOecriedeHnss MOOMIBHBIX yCTpoiicTB. IlapamnensHoe mporpamMMmupoBaHHe.
CucremHoe mporpamMmHoe obecriederre. OniepallioHHbIe CUCTEMBI. YTHIUTHL JlpaiiBepsl ycTpoicTB. MHCTAMIATNS H
JEUHCTAJUIAIUS TIPOTPAMMHOTO 00CCIICUCHYSI.

daiinoBeie cuctembl. [IpuHIMIIBI pa3MenIeHUss ¥ UMEHOBaHUs (ailyioB B gonroBpeMeHHON namstu. [llaGmonsr s
onucaHus rpyni (aiios.

[IporpamMHoe obecnieueHue. JIneH3UpOBaHNE MTPOrPaMMHOTO obecnieueHus: 1 UQPOoBBIX pecypcos. [IponpuerapHoe u
cBoOOgHOE mporpamMmHoe obecneueHne. Kommepueckoe W HEKOMMEPUECKOE HCIOIb30BAaHHE IPOTPaAMMHOIO
obecniedeHus 1 muppoBHIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBAaEMas 3aKOHOIaTeNbcTBOM Poccuiickoit deneparun
3a HEMPaBOMEPHOE UCIIOIb30BAHUE IPOrPaMMHOI0 00eceueHUs U IU(POBBIX PECYPCOB.

[IpuHIKIIBI TOCTPOEHUST W ammapaTHble KOMIIOHEHTHI KOMIbIOTEpHBIX ceTell. CereBble mpoTokonbl. Cers MHTepHET.
Anpecanus B cetn Matepret. [Ipotokomnsl creka TCP/IP. Cucrema fOMEHHBIX HMEH.

Paznenenne IP-cetn Ha moxaceTu ¢ momomisio Macok mojcereid. CereBoe agMuHHCTpHpoBaHue. [lomydyeHne NaHHBIX O
CETEBBIX HAacTpoWKkax KoMmmbioTepa. [IpoBepka Hamuumus cBA3M C y3iIoM ceTH. OmnpenencHue MapHipyTa JIBHKEHHS
MaKEeTOB.

Buner nestensHoctn B cetm UnTtepHer. CepBuchl MHTepHera. ['eomH(OpManmoHHbIE CHUCTEMBI. | €oMOKaIMOHHBIE
CEpBUCHI pETLHOI0 BpeMeHHW (Hampumep, JoKalus MOOWIBHBIX Tene()OHOB, ONpeIeiIeHUe 3arpy>KeHHOCTU
aBTOMAarucTpaeil), HHTepHEeT-TOPTrOBIIsL, OPOHUPOBAHUE OUIIETOB M TOCTHHHUII.

l'ocynmapcTBeHHBIE 37EKTPOHHBIE CEPBUCH U yCiIyTH. ColuanbHble CeTH — OpraHu3alysl KOJUIEKTHBHOTO B3aMMOIEHCTBUS
1 oOMeHa gaHHbIMH. CEeTeBOM 3THKET: MpaBuiia OBEEHNU B KnOeprpocTpaHcTie. [Ipobiema moamMHHOCTH ITOTy9eHHOM
nH(popMaruu. OTKPBITEIE 00pa30BaTENbHBIE PECYPCHI.

TexHOTEHHBIE W SKOHOMHUYECKHE VYrpO3bl, CBsI3aHHBIE C HWCIOJIh30BAHHEM WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TexHojorui. OOIMe npoOJieMbl 3alMThl HHPOpManMU W HHPOPMALMOHHON Oe3omacHocTH. CpencTsa 3allUuThl
nH(GOPMAIIMU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETSIX U aBTOMATH3UPOBAaHHBIX MH(POPMAIIMOHHBIX cucTemax. [IpaBoBoe
obecnieueHne nHPOPMAIIMOHHOM 0€30ITaCHOCTH.

[IpenoTBpalienue HECAHKIMOHUPOBAHHOIO JOCTYNa K JMYHOHW KOHGHUIEHIMANbHOW HH(OpMalMu, XpaHsencs Ha
MEPCOHAIBHOM KOMIBIOTEPE, MOOMIIBHBIX YCTpOHCTBax. BpegoHocHoe mporpaMmHoe obecrieueHue 1 crocoOsl 0OpsObI ¢
HUM. AHTHBHUPYCHBIE TporpamMbl. OpraHu3zanys JTUYHOTO apxuBa wH(popManuu. PesepBHoe kommposanue. [laponbHast
3allUTa apXUBa.

udpoanne nanHeix. CHMMETpUYHbIE H HecUMMeTpruuHbie MUQpsL. [ndper npocroii 3amensl. [Hudp Lesaps. [udp
Buxenepa. Anroputm mugpoBanus RSA.

TeopeTnyeckne 0CHOBBI MHH(POPMATHKH

Wudopmarus, nanusie v 3HaHus. MHOOpMaIMOHHbBIE IPOIIECCH B IPUPO/IE, TEXHUKE U OOIIECTBE.



HenpepriBHbIE U TUCKPETHBIE BETMYWHBI M CUTHAIBL. HeoOX0MuMOCTh TUCKpeTH3auy HH(pOpMaLnH, MpeTHa3HaYeHHOHN
JUTSL XpaHEHUS, Iepelaud U 00padOTKH B IIU(PPOBBIX CHCTEMAX.

JIBomuHOE KoaupoBaHue. PaBHOMEpHBIC 1 HEpaBHOMEPHBIC KOMEI. JekoaupoBanrie COOOIICHIH, 3alTMCAaHHBIX C IIOMOIIBIO
HepaBHOMEPHBIX K0/10B. YcinoBue Pano. [locTpoeHre 0AHO3HAYHO AEKOAUPYEMBIX KOJOB C MMOMOIIBIO AepeBa. EaunHuiib
M3MepeHwsl KoJarmdecTBa nHQopMannu. AnpaBUTHBIN TOAXOI K OIIEHKE KOJIHYECTBA HH(OPMAaIINH.

Cucrembl cuuciieHusi. Pa3BépHyTas 3amuch IENBIX U IPOOHBIX YHCEI B MO3UIMOHHOW cUcTeMe cuuciieHus. CBOHCTBa
TTO3UIIMOHHOM 3allMCH YWCia: KOJIMYeCTBO IHU(p B 3amycH, NMPU3HAK ACIMMOCTH YHCIIa Ha OCHOBAaHHE CHCTEMBI
CUMCIICHHS. AJTOPUTM IEPEBOJA IENOT0 YKcia U3 P-U4HON CHUCTEMBI CUMCICHHS B JACCITUYHYIO. ANTOPUTM IEpPEeBOja
KOHEYHOH P-W4HOU poOu B ACCATUYHYIO. AJNTOPUTM IEPEBOJIA IIEJIOT0 YKUCa U3 JSCITUYHOW CHCTEMbI CUHMCICHHS B P-
nuHyto. [lepeBon KoHEUHON necATUYHOI npobu B P-munyro. JIBOoWdHAs, BOCBMEPHYHAs M MIECTHAAIATEPHIHAS CHCTEMBI
CUMCJICHHS, CBS3b MEXAY HHUMU. ApU(METHYCCKHE OINepalMd B TO3UIMOHHBIX CHUCTEMax CUMCIeHUs. TpouuHas
YpaBHOBEIICHHAS CICTEMa CUMCIICHUS. J|BONIHO-IECATHIHAS CHCTEMa CUHUCIICHUSI.

Komuporanue texctoB. KomupoBka ASCII. OmnoOGalithbie komupoBku. Cranmapr UNICODE. Komupoka UTF-8.
Onpenenenne nHPOPMATMOHHOTO 00BbEMA TEKCTOBBIX COOOIIECHHIA.

Komuposanue nzobpaxenuii. Onenka nHPOpMAIIMOHHOTO 00bEMa TpaduUecKuX JaHHBIX NMPH 3a3JaHHBIX Pa3pelICHUU H
ryouHe KomupoBaHUS 1BeTa. l[BeroBple Momenu. BekrtopHoe kommpomanume. dopmarel Tpaduueckux (haninos.
Tpéxmepnas rpaduka. OpakransHas rpapuka.

Koauposanwne 3Byka. OneHka nHGOPMAIOHHOTO 00hEMAa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX 9aCTOTE AUCKPETH3AINH U
Pa3pAIHOCTH KOJUPOBAHUSL.

Anrebpa noruku. [loHsTne Bbicka3biBaHusA. BrickasbiBaTenbHbIE (OpMBI (TpennkaThl). KBaHTOpPBI CyIIECTBOBaHHS H
BCEOOIIHOCTH.

Jlornueckue omepanuu. Tabnuibel uctuHHOCTH. Jlormyeckue BohipakeHus. Jlormdeckue ToxaecTBa. JlokazarenbcTBO
JIOTHYECKHUX TOKAECTB C OMOIIBIO TAOJIUIl MCTUHHOCTHU. JIornueckue onepanuy 1 onepanyuy HaJ MHOKECTBAMH.

3akoHBl anreOpbl JIOTHKH. DKBHUBAJCHTHBIE NPEOOpa3oBaHUsS JIOTMMECKUX BbIpakeHHWH. Jlornveckue ypaBHEHHS H
CHUCTEMBI YPAaBHEHHI.

Jlornueckre QyHKIMH. 3aBUCHUMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHUECKMX (DYHKIHMH OT KOJIMYECTBA apryMEHTOB.
[TomHbIe cHCTEMBI IOTHYECKHUX (DYHKITHHA.

Kanonunueckue q)OpMBI JIOTUYCCKUX BLIpEl)KCHPIfI. COBepIHeHHBIe AU3BIOHKTHUBHBLIE W KOHBIOHKTUBHBIC HOPMAJbHBIC
(I)OpMBI, AJITOPUTMBI UX ITOCTPOCHUS 11O T8.6J'II/ILIG HCTUHHOCTH.

Jlornueckue 31eMeHTHI B cocTaBe KoMibtoTepa. Tpurrep. Cymmartop. Muoropaspsinasiii cymmatop. I[loctpoenue cxem Ha
JIOTUYECKHUX 3JIEMEHTax IO 33JaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3alMCh JIOTHYECKOTO BBIPAXKEHHUSA IO JIOTMYECKON
cXeMe.

HpeJICTaBHeHI/Ie LEJIBIX YUCEII B IaMATH KOMITBIOTEPA. OFpaHI/I‘IeHHOCTB AuarasoHa 4Yucell Ipu OrpaHuvYCHHUN KOJIMYCCTBA
paspsamoB. IlepenonmHenue paspsgHOW CEeTKH. be33HakoBbIe W 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. J[BOWYHBIN
JOTIOJTHUTENBHBINA KOJ OTPULIATEIbHBIX YHCEIL.

[ToGuroBsle noruyeckue onepanuu. Jlorndeckui, apudpmeTndeckuid U uukiandeckui casurd. LlngpoBanue ¢ momMompo
moOuTOBOM ornepanuu «uckitovaromiee NN ».

Hpe,Z[CTaBJ'IeHI/IC BCIHICCTBCHHBIX YUCCII B MMAMATHU KOMIIBIOTEpA. 3Haqamaﬂ 4JaCTb U IMOPAAOK HUCIIA. I[I/IaHaSOH 3HAYCHUI
BCIICCTBCHHBIX YHCCII. HpO6HeMBI XpaHC€HHA BCHICCTBCHHBIX YMCEJI, CBA3AHHBIC C OTPAaHUYCHUEM KOJIMYCCTBA pa3psAad0B.
Brimonnenue onepam/lﬁ C BCIICCTBCHHBIMHA YHCJIaMH, HAKOIIJICHUC OIIHOOK IMpU BBIYUCIICHUAX.

AJITOpPUTMBI M IPOrPpaMMHUPOBaHUE



Onpenenenne BO3MOXHBIX PE3YyJIbTaTOB PAaOOTHl MPOCTEHUINNX aITOPUTMOB YIPABIEHHUS HCIOTHUTEISIMH |
BBIYHCIUTEIBHBIX AITOpUTMOB. OTlpenescHne NCXOMHBIX JTaHHBIX, MPU KOTOPBIX alTOPUTM MOXKET JIaTh TpeOyeMblit
pe3ynbTar.

Oranbl pelieHUs 3aJad Ha KOMIbIOTepe. MHCTpyMEHTambHBIE CPEICTBA: TPAHCISATOP, OTIAMYMK, MPOGUIUPOBIIUK.
KoMmmsanus n uHTEpHIpeTanus nmporpaMm. BupryanbHble MalInHbL

WuterpupoBanHast cpena pa3paboTku. MeToabl OTIAAKK MporpaMM. VICIonb30BaHUE TPAacCUPOBOYHBIX —TAOJIHII.
Otnamounslid BEIBOA. Ilomraroroe BBITOTHEHHE TTporpaMMBbl. Touku octaHoBa. [IpocMoTp 3HaUeHUH IEpeMEHHBIX.

A3k mporpammupoBanust (Python, Java, C++, C#). Tunsl JaHHBIX: LETOYHCICHHBIC, BEIIECTBEHHBIC, CHMBOJILHBIC,
nmornueckne. Berenenus. Crnoxsbpie ycmoBus. Llukiel ¢ ycmoBuem. Lukimer mo mepeMenHoW. BsammozameHsieMocTh
pa3IMuUHBIX BUAOB LUKIOB. MHBapuanT nukiga. CocTaBieHHME LUKIA C KCIOJB30BaHUEM 3apaHee ONpeAeTIEHHOIO
WHBapUaHTa IUKJIA.

HOKyMCHTHpOBaHI/Ie ImporpamMmm. Hcnons3oBanue KOMMCHTApHCB. IloaroroBka onucaHus mporpaMmbl 1 UHCTPYKIHU JJIA
TI0JIB30BAaTCIIA.

AnroputMbl 00paOOTKH HATypaJbHBIX YHCEJ, 3alUCAHHBIX B MO3UIMOHHBIX CHCTEMax CUYHMCICHHS: pa30MCHHUE 3aIllich
YHclia Ha OTAENbHBIE ITUQPHI, HAXOXKICHHE CYMMBI U MIPOU3BeNCHUS (P, HAXOKICHHE MaKCUMaIbHON (MIHUMAaIHHOM)

TUQPHL

Haxoxmenne Bcex MpOCTHIX YHCEN B 3aJaHHOM fuama3oHe. llpexcraBneHwe uucia B BUAE HaOOpa MPOCTHIX
COMHOXKHTENCH. AJITOPUTM OBICTPOTO BO3BEIICHUS B CTCIICHb.

OO6paboTka maHHBIX, xpaHsammxcs B (aitmax. TekcroBeie u nBomuHbie (haiinpl. DaitnoBeie mepeMeHHBIE ((haliIoBbIe
ykazarenn). UreHue u3 Qaiina. 3anuce B Qaiii.

Paz0ouenne 3amaunm Ha mnonzagaun. [loamporpammbl (mpouedypbl u ¢GyHKIWH). Pexypcus. PekypcuBHBIE OOBEKTHI
(ppaxransr). PexypcuBnbie npouenypsl u GyHkiun. Mcrnons30BaHne cTeka st OpraHu3alii PeKypCHBHBIX BEI30BOB.

Hcnonb3oBanne craHgapTHOH OWOMMOTEKH s3bIKa MporpaMMUpoBaHus. [loakmodueHue OWMOIMOTEK MOANPOrpaMM
CTOPOHHHX MPOU3BOIUTENCH. MOy IbHBIN MPUHINT IOCTPOSHHUS IIPOTPAMM.

UYucnenHple MeToAbl. TouHOe M NpHOIMKEHHOE pelleHus 3aaaud. YWCICHHBbIC METOMbI PEIICHUS YPaBHEHUH: METOI
nepedopa, METO/T OJOBUHHOTO JeieHus. [I[pubnmkEHHOe BEIYUCICHNE ITMH KPUBBIX. Berancienne iomazaein Gpuryp c
MTOMOIIbIO YHUCIICHHBIX METOJIOB (METO/] MPSMOYTOJIBHUKOB, METO] Tpaneiuii). [lonck Makcumyma (MUHEMYyMa) QyHKITUH
OJIHOM MEPEMEHHON METOJ0M MOJOBUHHOTO JCJICHUS.

OO6paboTka CHUMBOJBHBIX JaHHBIX. BCTpoeHHbIE (YHKIMH S3bIKAa HPOTPaMMHUPOBaHUS JUIsl 00pabOTKH CHMBOJIBHBIX
CTPOK. AJNTOpUTMBI 0OpaOOTKM CHMBOJBHBIX CTPOK: MOACYET KOJIMYECTBA ITOSBICHUI CHMBOJIA B CTPOKE, pa3OueHne
CTPOKH Ha CJIOBa IO MPOOEIbHBIM CUMBOJIAM, TIOMCK HOACTPOKH BHYTPU JaHHOM CTPOKH, 3aMEHA HalJIEHHON MOJACTPOKU
Ha JIpYTyIo cTpoKy. ['eHeparuisi BceX CJIOB B HEKOTOPOM ali(aBHTE, YIOBJICTBOPSIONUX 3aJaHHBIM OTPaHHUYCHHUSM.
[IpeoOpaszoBanue unciia B CUMBOJIBHYIO CTPOKY M 00OpaTHO.

MaccuBbl 1 TIOCIEI0BATEILHOCTH YHCell. Berauciienne 0000MEHHBIX XapaKTEPUCTHK JJIEMEHTOB MACCHBA WIJIH YHCIIOBOM
MOCIIEI0BATEIEHOCTA  (CYyMMBI, TPOW3BEICHUS, CpeIHEero apu(MeTHYecKoro, MUHHUMAILHOTO W MaKCHMAaJIBHOTO
AJIEMEHTOB, KOJIMYECTBA JIEMEHTOB, yIOBICTBOPSIONINX 3aIaHHOMY YCJIOBHIO). JINHEWHBII TTOWCK 3aIaHHOTO 3HAYEHUS B
MacCHBE.

CopTupoBKa OZHOMEPHOTO MaccuBa. [IpocThIe METOMBI COPTHPOBKH (METON Iy3BIphKa, METOA BBIOOpa, COPTHUPOBKA
BcraBkamu). CopTupoBka ciusiHueM. breicTpas copTupoBka MaccuBa (amroput™ QuickSort). J[BowwHBI TOMCK B
OTCOPTUPOBAHHOM MaCCHBE.

JIByMepHBIE MacCHBBI (MAaTPHIIBI). AJITOPUTMBI 00pabOTKH TBYMEPHBIX MAaCCHBOB: 3aIlOJIHCHUE JIBYMEPHOTO YHCIIOBOTO
MaccuBa 10 33/IaHHBIM TPaBHUJIaM, MOWCK JJIEMEHTa B ABYMEPHOM MacCHBE, BBIYHCICHHE MakCMMyMma (MHHHMyMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOTO MacCUBA, IEPECTAHOBKA CTPOK M CTOJIOIIOB JIBYMEPHOTO MacCHBA.



NudopmanuoHHbIe TEXHOJOTHH

TekcroBbIii porieccop. Penakruposanue u opmaruposanue. [Iposepka opdorpadun u rpammaruku. CpeacTa moucka
W aBTO3aMEHBI B TEKCTOBOM Mpolieccope. Mcnonp3oBanue cruiei. CTpyKTypUpOBaHHBIC TEKCTOBBIE TOKYMEHTHI. CHOCKH,
ornasnenue. KommektuBHas paboTra ¢ JOKyMEHTaMu. MHCTPYMEHTHI PEIEH3UPOBAaHUS B TEKCTOBBIX MPOIECCOPAX.
OOGmaunbie  cepBuchl. JlemoBas mepemucka. Pedepar. I[lpaBunma IIMTHPOBAaHWS HWCTOYHHKOB W O(OpPMIICHHS
oubnmorpaduyecknx ccbutok. OdopmileHHe CIUCKa JUTEpaTyphl. 3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TeKcTa.
TexHuyeckue cpencTaa BBoJa TekcTa., Crielualin3upOBaHHbIC CPEIICTBA PEAAKTUPOBAHMS MATEMATHUECKUX TEKCTOB.

Ananu3 gaHubiX. OCHOBHBIE 3a/aud aHalIM3a IAaHHBIX: TPOTHO3MPOBAaHHWE, KIacCU(pHKALWsS, KIACTePH3aLus, aHAIN3
otkioHeHuid. IlocienoBaTenbHOCTh pelleHrs 3aad aHajlu3a AaHHBIX: cOOp TMEPBUYHBIX JTAHHBIX, OYMCTKA W OILIEHKA
Ka4yecTBa JAaHHbBIX, BEIOOP M/MIIHM MOCTPOCHUE MOJIENH, IPe0Opa30BaHue JaHHBIX, BU3YaJIN3alsl JaHHbIX, HHTEPIIpEeTays
pe3yabTaToB. IIporpaMMHBIe CpeACTBA W WHTEPHET-CEPBHUCHI IUIsi OOpabOTKM M TMpPENCTaBICHHs NaHHBIX. bombinue
naHable. MammaHOe oOydeHue. HTeeKTyaapHbIN aHaau3 JaHHBIX.

AHanu3 JaHHBIX C TIOMOIIBIO 3JEKTPOHHBIX Tabmiui. BeruncieHne cymMMbl, CpeIHETO apUPMETHIECKOr0, HAanOOIbIIETo
(HaMMeHbIIero) 3HAYCHUS IHMana3oHa. Brerumcienue KodpQHIMEeHTa KOppeisiuuu ABYX psaaoB maHHbIX. [loctpoennme
CTOJIOYATHIX, JIMHEHUYAThIX M KPYroBbix auarpamm. Iloctpoenue rpadukos pynkumid. [Togbop nuHum TpeHaa, penieHue
3a1a4 MPOTrHO3HUPOBAHMUS.

UucneHHoe pelleHne ypaBHEHHH ¢ TIOMOLIbI0 moadopa mapaMeTpa. ONTUMHU3AIMs KaK MOUCK HaWJIYYIIEero PemieHus B
3amaHHbIX ycoBusx. LlemeBas dyHkmus, orpanmdeHus. JlokampHBIE M TIOOATBHBIA MUHHMYMBI IENE€BOH (YHKIIHU.
Pemenwne 3amaq onTUMU3AINH C TOMOIIBIO 3JIEKTPOHHBIX TaOIHII.

11 KITACC
TeopeTnyeckue 0CHOBBI MH(OPMATHKH

Teoperudeckue MOAXOABI K OIIEHKE KOJUYECTBa MHPOPMALUK. 3aKoH aaguTuBHOCTH MHGopManuu. opmyna Xaptiw.
Hudopmarus u BepostHocTh. @opmya lllenHoHa.

AnroputMmsbl ckatus gaHHbIX. Anroput™m RLE. Anroputvm Xaddmana. Anroputm LZW. AnropuTmsl cxxatusi TaHHBIX C
MOTEpAMHU. Y MEHbLICHUE NTyOHUHBI KOJupoBaHus 1Beta. OCHOBHbIE nen anroputMoB cxatus JPEG, MP3.

CkopocTh niepeiauu JaHHbIX. 3aBUCUMOCTh BPEMEHH Tepeiaun OT HH(POPMALIMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTHK
KaHana cBs3W. |IpWYMHBI BO3SHMKHOBEHHWS OIIMOOK TP Tepeaade JaHHbIX. KoJbl, MO3BOISIONINE OOHAPYXKUBATH U
WCIIPABJISTh OIMMOKHM, BO3HHKAIONIWE MPHU mepenade AaHHbX. Paccrosaume Xsmmmura. KomupoBaHue ¢ MOBTOpEHHEM
ouroB. Koner XaMMuHra.

Cuctembl. KoMmoHeHTBI cucTeMBbl M UX B3anMojeicTBue. Cuctemubiii apdekr. YmpasneHne kak HHOOpMAIMOHHBIN
mporecc. OOpaTHas CBS3b.

Mogenu u monenuposanue. Llens MogenupoBanusi. COOTBETCTBUE MOJEIH MOJCITHUPYEMOMY OOBEKTY HIIM TpOIeccy,
nenu MoaenrpoBanus. Gopmanuzaius NpUKIaIHbIX 3a1ad.

[IpencraBieHue pe3ysbTaTOB MOJCIUPOBAHMS B BHZAE, yIOOHOM JUIS BOCHPHUATHS 4YelloBeKOM. I 'paduueckoe
MPEICTaBICHUE TAHHBIX (CXEMBI, TAOIUIIBI, TPAPUKH).

I'padpl. OcHoBHBbIe MoHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIILI0 MATPHUI[ CMEXKHOCTH, BECOBBIX MAaTpPHIL,
CIHMCKOB CMEKHOCTH. PerlieHue anropuTMHUYECKUX 3a/1ad, CBI3aHHBIX C aHANN30M TpadoB (MOCTpOEHHE ONTUMAILHOTO
MyTH MEXKIY BEpUIMHAMHU Tpada, OmpeaeleHiHe KOJIMYECTBA PA3IUUHBIX IyTeH MEXIy BEpIIHHAMH OPHEHTHPOBAHHOTO
AIMKINYeCcKOro rpada).

HepeBbs. bunapHoe nepeso. JlepeBbs noucka. CriocoOsl 06xona nepesa. [IpeacraBinenue apuMeTHUECKUX BEIPAKECHUH B
Buze AepeBa. JMCKpeTHBIE WIPHI ABYX MUTPOKOB ¢ MOJHOM mHGpopmauumeil. Iloctpoenue nepesa nepebopa BapHaHTOB,
OIMCAaHME CTPATETHU UIPHI B TAOINYHOHN (popme. BEIMTpHIIHBIC U IPOUTPHIIIHBIC TO3UIMH. BEIMTPHIIIHBIC CTPATETruu.



CpencrtBa BCcKycCcTBEHHOTO MHTEIEKTa. CepBHCH MAIIMHHOTO TIEPEeBO/Ia M paclio3HaBaHMs yCTHOHM peun. KorHuTruBHbIE
cepBuCHL. MneHTH(UKaIUs U MOUCK U300paxeHwid, pacrio3HaBanue ull. CaMooOyJaroImuecs: CucTeMbl. VICKyCCTBEHHBIH
WHTEIJICKT B KOMIBIOTEPHBIX Urpax. Vcrmonp30oBaHWE METOIOB MCKYCCTBEHHOT'O MHTEIUIEKTA B OOYYaIONIMX CHCTEMax.
Hcnonp3oBaHne METOMOB MCKYCCTBEHHOTO HMHTEIUIEKTa B poboToTexHmke. VHTepHeT Bemel. llepcrieKTHBBI pa3BUTHS
KOMITBIOTEPHBIX MHTEIUIEKTYaJbHBIX cucTeM. HellpoHHsie cetu.

AJITOPUTMBI M TPOTPAMMHUPOBaHUE

@opManuzanys MNOHATUSA anroputMa. MammHa TrelOpUHIra Kak yHUBEpCalbHas MOAENb BbluuciaeHuid. Te3uc Uépua—
TrropuHra.

OmneHka CI0XHOCTH BbIUMCIEHWH. Bpems paboTel W 00BEM HCIONB3yeMOW MaMsTH, WX 3aBHCHMOCTH OT pa3Mepa
HCXONHBIX AaHHBIX. OILIEHKAa aCUMITOTHYECKON CIOKHOCTH aJrOPUTMOB. AJTOPUTMBI MOJUHOMHUATBHOW CIOXHOCTH.
[lepeGopusie anroput™mbl. llpuMepsl pa3IHYHBIX aITOPUTMOB PEIICHHUS OJHOW 3a/Jadd, KOTOPbIE WMEIOT Pa3iIHdHYIO
CIIO)KHOCTb.

[Tonck mpocThIX YKcen B 331aHHOM MANa30He € TIOMOIIBIO AJITOPUTMA «pemeTo DpaTocheHar.
MHoropa3zpsHbIe ejble Yrhcia, 3a1a491 JITUHHON apu(METHKH.

CrnoBapu (accolmaTHBHBIE MacCUBBI, OTOOpaxeHus). Xam-Tadnupl. [loctpoeHne andaBUTHO-4ACTOTHOTO CIOBaps ISt
3aJJaHHOT'O TEKCTa.

Crexu. AHanu3 NMpaBUIBHOCTH CKOOOYHOTO BBIpaKEHHs. BulumcieHne apu)MeTH4eckoro BBIPaKEHHS, 3alMCAHHOTO B
noctpukcHO Qopme.

Ouepenu. Mcnons3oBanue odepeu sl BpEMEHHOTO XPAHCHHSI TaHHBIX.

Anroputmbl Ha Tpadax. [TocTpoeHre MUHHUMAIBHOTO OCTOBHOTO JEpPEBa B3BEIICHHOTO CBSI3HOTO HEOPHUEHTUPOBAHHOTO
rpada. KonmuecTBo pa3iMUHBIX MyTel MEXIy BEpIIMHAMUA OPHEHTHPOBAHHOTO AIMKIMYEcKoro rpada. Anropurm
JelKcTphl.

JlepeBbs. Peanuzaiiys epeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JIBomuHble (OMHapHbBIe) nepeBbs. [locTpoeHue aepesa
JUISL 33JaHHOTO apU(METHIECKOrO BhIpaKCHHUS. PeKypCHBHBIE alrOpuTMbl 00X0ja JjepeBa. Vcmonb30BaHHE CTEKa U
ouepeau I 00X0/1a Iepera.

JlnHaMuyeckoe mporpaMMHpOBaHME KaK METO]] PEIIeHHUS 3a/1ad C COXPAaHEHHUEM MIPOMEXYTOUHBIX PE3yJIbTaTOB. 3aaud,
pelaeMble ¢ TOMOIIBIO JHHAMHYECKOTO MPOrPaMMHUPOBAHHS: BEIYMCIICHHE PEKYPCHBHBIX (YHKIUA, TTOACYET KOTMYECTBA
BapHaHTOB, 3a/1a4ll ONTHUMH3ALIHN.

[lonsitTne 00 00BEKTHO-OPUEHTUPOBAHHOM IporpaMMupoBaHnu. OO0beKTHl U Kiacchl. CBOMCTBA M METOIBI OOBEKTOB.
OOBEKTHO-OpUEHTUPOBAHHBIA aHaimu3. Pa3paboTka mporpamMMm Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO ITOAXOAA.
Wukancynsiwst, Hacue10BaHue, TOTUMOPHHU3M.

Cpenpl  ObicTpoii pa3paborku mporpamm. I[IpoekrupoBanue wuHTepdeiica mnojb3oBarens. lcnoib30BaHHE T'OTOBBIX
YIPaBJIsiEeMbIX 3JIEMEHTOB IS IOCTPOCHUS HHTEpderica.

00630p s36IKOB TIporpaMmmupoBanus. [IoHsTHE 0 TapajuTMax MPOrpaMMHUPOBAHUSI.
HNudopmannoHHbie TEXHOJOTHH

OTalbl KOMIIBIOTCPHO-MATCMATHYCCKOTO MOJACIUPOBAHUA: IMOCTAHOBKA 3aJayu, pa3pa60TKa MoAei, TCCTUPOBAHUC
MOACIIH, KOMHBIOTepHBIf/i SKCIICPUMCHT, aHaJIN3 PE3YyJIbTATOB MOJACIMPOBAHM.

I[I/ICerTI/BaI_II/IH npu MareMaTU4CCKOM MOACIMPOBAHUUN HCIPCPBIBHBIX TIIPOLCCCOB. MOI[CJ'IPIpOBaHI/Ie JBHOKCHHU .
MOHCHHpOBaHI/IC OHOJIOTHYECKUX CHCTEM. MaTeMaTH4eCKHe MOJIENIM B SKOHOMHKE. BrIauciuTenbHbIe OKCIICPUMCEHTHI C
MOACISAMMU.



OOpaboTka pe3ynbTaTOB »dKCIepUMeHTa. MeToj HauMeHbIMX KBajpaToB. OIGHKAa YHCIOBBIX MapamMeTpoB
MOJICTUPYEMBIX 00BEKTOB U IIPOIIECCOB. BoccTaHOBIIEHNE 3aBUCUMOCTEH MO Pe3yIbTaTaM dKCIICPUMEHTA.

Bepostaoctapie wmozemn.  Mertoasl  Monte-Kapmo.  MmutammonHoe MomenupoBanue. CHCTEMBI  MacCOBOTO
00CITy)KHBaHUS.

Tabmuunsie (pensuuoHHBIC) 0a3bl MaHHBIX. Tabmuia — mpemcTaBieHHE CBEACHHMM 00 OMHOTHIHBIX oOBekTax. llore,
3amuch. Kooy tabmuipl. Pabotra ¢ roroBod 0a3oii JaHHBIX. 3amojdHEHHE Oa3bl JaHHBIX. [lOMCK, COpPTHpPOBKA U
(GWIbTpaIysl JaHHBIX. 3aMPOCHl Ha BBIOOPKY JIAHHBIX. 3apOChI C apaMeTpamMu. BrrauciseMsbie moss B 3anpocax.

MHuoroTtabyinyHble 0a3bl AaHHBIX. TwNBl CBsA3eld Mexny TaOnuuamu. Baemnuit xirod. IlenmocTHOCTH 0a3bl JTaHHBIX.
3ampockl K MHOTOTAOIMIHBIM 0a3aM JaHHBIX.

HNurepuer-npunoxenusd. [lonstue o cepBepHOM M KIMEHTCKOM 4acTAX calTa. TeXHOJNOTHS «KIMEHT — CEPBEP», €€
nmoctonHcTBa M HemocTaTku. OcHOBHI si3bika HTML 1 kackagasix Tadmmr ctuieit (CSS). Cuenapun Ha s3pike JavaScript.
®opMel Ha BeO-CTpaHHLIE.

Pa3memienne Be6-caiiToB. Yciyra XocTuHTa. 3arpy3ka (aifiioB Ha CaiT.

BBoj n300pakeHnii ¢ UCTIONB30BAHUEM PA3ITUIHBIX MU(POBBIX YCTPOUCTB (IIUPPOBBIX (poTOAINIAPaTOB U MUKPOCKOIIOB,
BUZICOKaMep, CKaHepOB M ApYyrux yctpoucts). ['paduueckuii pegakrop. Paspemenne. Kanpuposanue. Vcnpasnenue
nepcnekTuBbl. [ ucrorpamma. Koppekuust ypoBHe#, koppekuust 1Bera. OOeclBeunMBaHHE NBETHBIX H300paKEHHMH.
Peryms. Pabota ¢ o6mactsmu. GuibTphL.

MHorocnoiiaeie n3o0paxenns. TekcToBbie ciion. Macka cios. Kananel. Coxpanenue BoifenenHoi obnactu. [logroroska
WJUTIOCTpANHi 11 BeO-caliTOB. AHMMHUPOBaHHBIE N300paKEHUS.

Bexropnast rpaduka. [Ipumutusel. M3MeHeHne mopsaka 31eMEHTOB. BripaBHMBaHUE, pacmpereneHue. | pynmupoBka.
KpuBbie. @opMaThl BEKTOPHBIX PUCYHKOB. Mcronbp3oBaHue KOHTYpOB. BekTopu3anus pacTpoBbIX H300payKEHHH.

[IpyHIKIIEI TOCTPOEHUS M peNaKTUPOBaHUS TpEXMEpHBIX Mozeneil. Cerounsle monenu. Matepuansl. MogennpoBaHue
UCTOYHUKOB ocBeuleHns. Kameprl. AnautuBHbie TexHonoruu (3D-mpunrtepst). [loHATHE 0 BUPTyalibHON peaqbHOCTH U
JOTIOJTHEHHON peaybHOCTH.

[IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS I[TPOI'PAMMGBI [10 UHOOPMATHKE (YT JTYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJIHEI'O OBLIET'O ObPA30OBAHMA

JIMYHOCTHBIE PE3VYJIbTATHI

JInuHOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTh M CITOCOOHOCTH O0YHYAIOIIMXCSI PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEH NO3MLHUEH JIMYHOCTH, CHUCTEMOW ILIEHHOCTHBIX OPHUEHTALMi, MO3WTHBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IICHHOCTSIM POCCHICKOTrO OOIIecTBA, pacIIMpeHHE >KU3HEHHOTO OMbITa M OIBITa
JIeSITENIBHOCTH B TIPOLIECCE PeaM3alliil CPEJICTBAMU Y4eOHOTO TIpeJIMETa OCHOBHBIX HANpaBIICHHH BOCIUTATEIBHON
JeSATEIbHOCTH.

B pesynbrare u3ydeHus HHPOPMATHKM Ha YPOBHE CpEJAHEro oOmero ooOpa3oBaHHs y OO0ydYarolierocs OyayT
c(hOpMUPOBAHBI CIIETYIOIINE TNYHOCTHBIE PE3YIIbTATHL:

1) TpaXkIaHCKOT'O BOCITUTAHMSL:

OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIMOPSIKA, COOIIO/IEHUE
OCHOBOTIOJIAraloINX HOPM HH()OPMAIIMOHHOTO NTPpaBa U MH(POPMAIIMOHHOM Oe30macHOCTH;

TOTOBHOCTBH IPOTUBOCTOATH UACOJIOTUH SKCTPEMHU3Ma, HAIITMOHAJIM3MaA, KCCHO(bO6I/II/I, AUCKpUMUHAIIUN 10 COIIMATIbHBIM,
PCIUTHUO3HBIM, PACOBBIM, HALTUOHAJILHBIM IIPHU3HAKAM B BUPTYAJIbHOM IMPOCTPAHCTBE;

2) NaTpUOTHYICCKOI'0 BOCTIMTAHUA:



IIEHHOCTHOC OTHOHMICHHWE K HCTOPUYCCKOMY HACICANUIO, MOCTHXKXCHUAM Poccun B HaAYyKE€, HMCKYCCTBE, TCXHOJIOTHAX,
IIOHMMAaHHUEC 3HAYCHU I/IH(l)OpMaTI/IKI/I KaK HaYKH B JKHM3HU COBPCMCHHOI'O 06IJ_ICCTBa;

3) IyXOBHO-HPABCTBEHHOT'O BOCTIUTAHHUSL:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, STHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHMUBATL CUTYyallMI0 W NPUHHUMATb OCO3HAHHBLIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTHU, B TOM YHUCJIE B CETHU I/IHTepHeT;

4) OCTCTHYCCKOI'O BOCIIUTAHUA:
9CTECTUYCCKOC OTHOLICHUEC K MHUPY, BKJIIIOYasA 3CTETUKY HAYYHOTI'O U TCXHUYCCKOI'O TBOPUCCTBA,

CIIOCOOHOCTh BOCIIPHHAMATh PA3NWYHBIE BUABl HCKYCCTBA, B TOM UHCIE OCHOBAaHHOTO Ha HCIOJIB30BAHUH
MH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusuueckoro BocnuTaHus:

c(hOpMHUPOBAHHOCTE 30POBOTO U 0€30MaCHOTO 00pa3a XKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/IOPOBBIO, B TOM
qucle 3a CYET coOMoIeHNs TpeOoBaHn 0€30TacHOMN HKCILTyaTalliy CPEACTB HHPOPMAIIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTH;

6) TpyZI0BOrO BOCTIUTAHUS:

TOTOBHOCTbH K aKTUBHOM JCATCIIBPHOCTHU TEXHOJIOTHYECKON U COI_II/IaJ'H)HOf/'I HalpaBJICHHOCTH, CIIOCOOHOCTh WHULMUPOBATh,
IJIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJIHATE TAKYI0 ACATCIIbHOCTD,

uHTEpec K cdepaM npodeccHoHaTbHONH AEATENIBHOCTH, CBA3aHHBIM C WH(QOPMATHKOH, HPOrpaMMHpPOBAHHEM H
WHPOPMAITMOHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JOCTIDKEHHAX HAyKW MH(QOpPMATHKH M HAyYHO-TEXHUYECKOTO
nporpecca, yMeHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mpodeccur W peain30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE
TUJTaHBb;

FOTOBHOCTB U CIIOCOOHOCTh K O6pa3OBaHI/IIO n CaMOO6p3.30BaHI/IIO Ha NPOTSHKCHUN BCeH JKHU3HHU,
7) OKOJOI'M4€CKOIr0 BOCIIMTAHUA

OCO3HAaHWE TIIO0ANTBHOTO XapaKTepa JKOJOTHMYECKHX IpoOJIeM W TyTed WX pelIeHus, B TOM YHCIe C Y4ETOM
BO3MOXHOCTEH MH(OPMALMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTUH;

8) IeHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, JOCTHKEHHSIM
Hay4YHO-TEXHHUYECKOI0 Mporpecca U OOIIeCTBEHHOW MPAKTHUKH, 3a CUYET MOHMMAaHUS PO MH()OPMAIMOHHBIX PECYPCOB,
WHPOPMALMOHHBIX MPOLECCOB U MH(OPMALMOHHBIX TEXHOJOTHH B YCIOBUAX LU(POBOM TpaHCPOpMaIMK MHOTHX chep
YKU3HU COBPEMEHHOTO OOIIECTBa;

OCO3HAaHHUC IICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATL MPOCKTHYIO W HCCICAOBATCILCKYHO
ACATCIIbBHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

B mpormecce mocTmKEHHS JNTHYHOCTHBIX PpE3yNbTaTOB OCBOEHHUS MPOTpPaMMbl IO HH(OpMaTHKE y OOydYaroUIuXcs
COBEPIIIEHCTBYETCS SMOIMOHAIILHBIN HHTEIUICKT, ITPE IIONIaralonii COPMHPOBAHHOCTS:

CaMOpPEryaIMpoBaHuia, BKIHOYAOOIETO CAMOKOHTPOJIb, YMCHHE IPUHHUMATh OTBECTCTBEHHOCTL 3a CcBOE IIOBCJACHHUC,
CIIOCOOHOCTH aaanTUPOBATHECA K SOMOIIUMOHAJIbHBIM U3MCHCHUAM U MPOSABJIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

BHy’rpCHHCﬁ MOTHBaIIUHU, BKJTFOYAIOIIIEH CTPEMIICHUEC K IOOCTHMXKCHHUIO HCJIM M YCIEXY, OINTUMH3M, WHUIIUMATUBHOCTD,
YMCHUC Z[CﬁCTBOBaTB, HCXOOA U3 CBOUX BO3MO)KHOCT6171;



OMIATHH, BKIIOYAIOMIEH CIIOCOOHOCTh TMOHMUMATh AMOIMOHAJIBHOE COCTOSHHE JIPYTHX, VYYHATHIBATH €ro IpH
OCYIIECTBICHUA KOMMYHHUKAIIUH, CITOCOOHOCTh K COYYBCTBHIO M COTICPEKHBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIFOUAIONINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHWS C JPYTUMH JIFOOBMHU, 3a00THTHCH,
MPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

METAITPEAMETHBIE PE3YJIbTATBI

B pesynmprare usydeHus WHPOPMATHKH Ha YpOBHE CpeaHEro oOmero ooOpazoBaHUs y oOydaromerocs OyayT
copMHUpOBaHEI METAINIPEAMETHBIC PE3yIbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX YJYEOHBIX AEHCTBUSX, a MMEHHO —
MO3HaBaTeNbHbIE YHUBEpCAlbHbIE Yy4yeOHBbIE ACHUCTBHSA, KOMMYHHMKATHBHBIE YHUBEpCaJbHbIE y4yeOHBbIE OCHUCTBHA,
PETYIATHBHBIC YHUBEPCAIbHBIEC YIeOHBIE ICHCTBHS, COBMECTHAS AEATEIBHOCTD.

ITo3HaBaTenbHBIC YHUBEPCATBHBIC yUeOHBIE TEHCTBIS

1) 6a30BbIC TOTUYECKHE JCUCTBUS:

CaMOCTOATEIbHO (OPMYITHPOBATE U AKTYaTM3UPOBATH TPOOIIEMY, PACCMATPUBATEL €€ BCECTOPOHHE;

yCTaHABJINBATh CYIICCTBCHHBIH MPU3HAK WIIK OCHOBAHHMS JIUIsS CPAaBHEHHS, KIIaCCU(PUKAIIMHA 1 0000IIICHHS;

OTIPEICIIATE LIENN ACATSILHOCTH, 3a/1aBaTh MApaMETPhl M KPUTEPUN MX TOCTHKEHIS,

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHSI B PACCMATPUBACMBIX SIBIICHUSIX;

pa3pabaThIBaTh [UIAH PEIICHHS MPOOIEMBI C YIETOM aHATN3a UMEIOIINXCS MATEPUAIbHBIX M HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTHb KOPPEKTUBBI B ACATCIIBHOCTb, OLICHUBATL COOTBETCTBUE PE3YJIBTATOB LCJIAM, OLCHUBATH PUCKHU MOCIIE ACTBHI
JCATCIPHOCTH,

KOOPJMHHUPOBATH U BBIMOJIHSITH PA0OTY B YCIOBHSAX PEAIbHOTO, BUPTYaTbHOTO W KOMOMHUPOBAHHOTO B3aUMOJICHCTRHSI,
Ppa3BHUBATh KPECAaTUBHOC MBIIIIJICHUE ITPH PECIICHUHN ) XU3HCHHBIX HpOGHeM.
2) 6a30BBIC UCCIICIOBATCIILCKUAE JACHCTBUS:

BJIaJCTh HaBbIKAMH y‘ieGHO-HCCJ’IeI{OBaTeHBCKOﬁ u HpOeKTHOﬁ ACATCIIBHOCTH, HABBIKAMHW Pa3pClICHUA HpO6J’I6M,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOMCKY METOJ0B PCHICHHA INPAKTUYCCKUX 3aaa4dy, NPUMEHCHUIO
PAa3JIMYHBIX METOAOB IMO3HAHUA

OCYIICCTBJIATE pa3jIMYHbIC BUABI ACATCIBHOCTHU 11O IMMOJTYYCHHUIO HOBOT'O 3HAHHA, €TI0 MHTCPIPCTALIUU, Hpe06pa3OBaHmo n
MIPUMCHCHHUIO B PA3JIMIHBIX y‘le6HLIX CUTyalusaX, B TOM YUCJIC IIPpU CO3JaHUU y‘le6HLIX 1 COOUAIBHBIX ITPOCKTOB;

(hopmMupOBaTH HAYYHBIN THIT MBITIUICHUS, BIAJACTh HAYTHOW TEPMHUHOJIOTHEH, KIIOUSBBIMHE ITOHATHSIMHA U METOIAMH;
CTaBUTh U HOPMYJIUPOBATH COOCTBEHHBIC 33/1a4X B 00Pa30BaTEIbHOMN JAEATEIBPHOCTH U )KU3HEHHBIX CUTYAIIHSsX;

BBISIBIISITh IIPUYUHHO-CICACTBEHHBIE CBS3M U aKTyalU3UPOBATh 3a/ayy, BBIIBUIaTb TUIOTE3y €€ pEIICHHs, HaXOAUThb
apryMEHTBI JUIsl I0Ka3aTeJIbCTBA CBOUX YTBEP KICHMM, 3a/1aBATh ITapaMeTPbl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATL IMOJYYCHHBIC B XOAC PCHICHUA 3aJadd pPE3YJIbTaTbl, KPUTHYCCKHU OICHUBATH HUX JOCTOBCPHOCTD,
IIPOrHO3UPOBATh UBSMEHCHHNE B HOBBIX YCIIOBUAX,

JIaBaTh OLICHKY HOBBIM CHTYaIUsIM, OLIEHUBAThH MIPHOOPETEHHBIN ONBIT,
OCYIIECTBIIATD LeJICHANIPABICHHBIN TIOMCK IIEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS B MPOPECCHOHANBHYIO CPEaY;
YMETh IEPEHOCHUTH 3HAHUS B [TO3HABATENIFHYIO U MMPAKTUYECKYIO 00JIaCTH KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX ITPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UJICH, NTpEAJIaraTb OPUTMHAJIBHBIC ITOAXOAbI U PCUICHHA, CTaBUTH HpO6HCMLI " 3aJa4u, JOITYyCKaroUIne
AJIBbTCPHATUBHLIC PCUICHUA.

3) pabora c mHpOpPMAIIHCH:

BJIQJICTh HABBIKAMH TIONYYCHUs WHGOPMAIUU U3 UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSITEIHHO OCYIICCTBISITH MOUCK,
aHaJIN3, CUCTEMAaTU3aINI0 M HHTEPIIPETANI0 HHGOPMAIIMH PA3IMIHBIX BUIOB U (hOPM TIPECTABICHUS;

CO3/1aBaTh TEKCTHI B pa3iIM4YHBIX ¢opmarax ¢ y4éToM Ha3zHadeHWs WHPOpPMAMA W TENEeBOH ayJUTOPHH, BHIOWpas
ONTUMANBHYIO (POPMY TIPEJICTABIICHUS H BU3YAIH3AIIHH;

OLICHMBATh JOCTOBEPHOCTD, JICTUTUMHOCTDH I/IH(I)OpMaI_II/II/I, €€ COOTBETCTBUE IIPAaBOBBIM 1 MOPaJIbHO-3TUYCCKUM HOpMaMm;

WCTIONB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX X KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUHM KOTHUTHBHBIX,
KOMMYHHMKAaTUBHBIX M OPTaHM3aLlMOHHBIX 3a7ad C COOJIIOJEHHEM TPeOOBaHWH SPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
THTHEHBI, pecypcocOepekeH s, MPAaBOBBIX U STHYECKUX HOPM, HOpM HH(OPMAaLIMOHHON 0€30MacHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHMUS U 3aIIUThI HHPOPMAIHH, HHPOPMALHMOHHON 0€30MaCHOCTH JIUYHOCTH.
KoMMyHHUKaTHBHbBIC YHHBEPCATIbHbBIC YIeOHbBIC ICHCTBUS

1) obwenwue:

OCYIICCTBJIIATH KOMMYHHUKAIIUHU BO BCCX C(bepax JKHN3HHU,

pacno3HaBaTh HeBepOAIbHBIE CPEICTBA OOIIEHHUS, IOHUMATh 3HAaU€HHE COLMANIbHBIX 3HAKOB, PACIIO3HABATH IIPEANOCHUIKH
KOH(JIMKTHBIX CHTYallUil U CMATYATh KOH(IUKTHI;

BJIaJICTh Pa3JIMIHBIMU crocobamMu O6H.I€HI/I${ nu B33.I/IMO,I[CI\/’ICTBI/I$I, APryMEHTUPOBAHHO BECTHU OUAJIOr, YMETHb CMATYATh
KOH(l)HI/IKTHI)Ie CUTyaluu,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHMS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB.
2) coBMeCTHasl IeSITEIbHOCTB!
MOHUMATh ¥ UCTI0JIB30BaTh MPEUMYIIECTBA KOMaHHON U UHIUBHU Yy albHOH PabOThI;

BBIOMpATh TEMATUKYy W METOJbI COBMECTHBIX JEHCTBUU ¢ Y4ETOM OOIIMX MHTEPECOB W BO3MOXKHOCTEM KaKIOro WieHa
KOJUIEKTUBA;

MPUHUMATH [EIM COBMECTHOW JIeSITEIbHOCTH, OPTraHW30BBIBATH M KOOPAMHUPOBATH JCHCTBHUS 1O WX JOCTHXKEHHIO:
COCTaBIIAATh IUIAH JIEHCTBHH, paclpeaeiiaTh POJIU C Y4ETOM MHEHHH yYaCTHHKOB, 0OCYXIaTh pe3yJbTaThl COBMECTHOM
paboThI;

OLIEHMBATh KayecTBO CBOEr0 BKJIaJa M KaKIOIO y4YacTHHUKAa KOMaHABl B OOMIMHA pe3yibTaT IO pa3pabdoTaHHBIM
KpUTEPUSIM;

npeajiaratb HOBbIC MIPOCKTHI, OICHUBATDL UJICU C MMO3UIIUHW HOBU3HbI, OPUTMHAJILHOCTH, HpaKTH‘ieCKOfI 3HA4YMMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPATETMUYECKOE IMIOBEICHUE B PA3JIMYHBIX CHUTYyalMsX, HOPOSBIATH TBOPYECTBO U
BOOOpaxeHue, ObITh MHUITMATHBHBIM.

PerynstuBHbIC YHUBEpCATbHBIE YU€OHBIC ICHCTBUS
1) camoopranmu3aus:

CaMOCTOSATEIIbPHO OCYHICCTBJIATE IMO3HABATCIBbHYIO IOCATCIBHOCTH, BBIABIIATH Hp06JICMI>I, CTaBUTh H (l)OpMy.HI/IpOBaTB
COOCTBEHHBIE 3aJa4u B 06pa3OBaT€HLHOﬁ ACATCIIBHOCTU U )KU3HCHHBIX CUTYyalUAX,

CaMOCTOSATEIHLHO COCTABIIATE IJIaH PEIICHUS MPOOIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
MpEANOYTCHUI;



JlaBaTh OIEHKY HOBBIM CHUTYAIIHSIM;

pacIpsaTh paMKH Y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHU;

JIeJIaTh OCO3HAHHBIN BRIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;
OIIEHWBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATh ()OPMHUPOBAHHIO U IPOSIBICHUIO IIMPOKOH IPYIUIIMK B PAa3HBIX 00JaCTAX 3HAHUI, IOCTOSHHO IOBBILIAThH
CBOM 00pa30BaTEeNbHBINA U KYJIBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:
JlaBaTh OIICHKY HOBBIM CUTYaIlHsIM, BHOCHTh KOPPEKTHUBBI B JCSITCILHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISAM;

BJIaJCTh HaBbIKaMU MMO3HaBaTeIIHLHOM pe(bJ'IGKCI/II/I KaK OCO3HaHUA COBCPHIACMBIX I[eﬁCTBHﬁ 1 MBICJIMTCJIBHBIX IMTPOLICCCOB,
HX pC3yJIbTATOB U OCHOBaHI/IfI, HCIIOJIB30BATh HpI/IéMBI pe(bneKcm/I JJId OLICHKU CUTYyalluu, BLI60pa BCEPHOI'O pCUICHUA,

OLICHMBAThH PUCKU M CBOEBPEMEHHO MPUHUMATD PELICHUS [0 UX CHIDKCHHIO;
NPUHAMATh MOTUBBI M apTyMEHTHI APYTUX IPH aHAIN3E PE3YIIbTaTOB ACATEIbHOCTH.
3) npuHATHS ce0s U IPYTHX:

MPUHUMATE ce0sl, MOHUMAast CBOU HEJJOCTATKU M JOCTOMHCTBA;

MPUHUMATH MOTHBBI U apT'YMEHTBI IPYTHX MIPH aHAJHM3€ PE3YIbTaTOB ACATEILHOCTH;
NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMINOKY;

pa3BHBATh CIIOCOOHOCTH TIOHUMATh MU C MO3UIMHU JIPYTOro YeJIOBeKa.
MPEAMETHBIE PE3VYJIbTATHI

B mpouecce nsyuenus kypca nHpopMaTUKu yriryOnéHHoro ypoBHs B 10 kiacce oOydarommmucsi OyAyT IOCTUTHYTHI
CJIEYIOIINE MPEAMETHBIE PE3YIbTATHI:

BJIaJIcHHE TIPEICTABICHUSAMHU O POJIM MH(POPMAIMM M CBA3aHHBIX C HEH MPOIECCOB B MPHPOJIE, TEXHUKE U OOIIECTBE,
MOHATHSIMUA  «UH(pOpMaIysi», «WHPOPMAIMOHHBIA TPOIECC», «CHCTEMa», «KOMIIOHEHTBI CHCTEMBD», «CHCTEMHBIH
3¢ dexT», «<MHPOPMALMOHHAS CUCTEMaY, «CHCTEMAa YIIPaBIICHU»;

BJaJIcHUEe METOJaMH TIOHCKa HH(popMauuu B ceTd HTepHeT, yMeHHE KpPUTHYECKH OLEHHMBaTh WH(OPMAIHIO,
MOJIYYEeHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepU30BaTh OOJbIIME AaHHBIE, MPHUBOIUTH MNPUMEPhl HCTOUYHHKOB HMX TIOJNyYEHHS M HaNpaBJICHUS
WCTIONIb30BaHMs, YMEHNE KJIacCH(UIIMPOBaTh OCHOBHBIE 337laud aHajN3a JAaHHBIX (TPOTrHO3MpOBaHHE, Kiaccuukanus,
KJIacTepu3alysi, aHaJIW3 OTKJIOHEHUH), IOHMMaTh IIOCJIEAOBATEIbHOCTh pELIEHHs 3ajad aHajiu3a JaHHBIX: cOOp
MEPBUYHBIX AaHHBIX, OUMCTKA U OLIEHKA Ka4eCTBa JaHHBIX, BBIOOP W/WIIM MOCTPOCHHUE MOJEINH, Tpeodpa3oBaHie JaHHBIX,
BHU3YyaJIM3aLMsl JAaHHBIX, UHTEPIPETALUs PE3YJIbTaTOB;

MNOHUMAHUC OCHOBHBLIX IMPUHIHUIIOB yCTpOﬁCTBa nu (I)YHK]_[I/IOHI/IpOBaHI/IH COBPCMCHHBIX CTAllMOHAPHBIX M MOOHUIIBHBIX
KOMITBIOTEPOB, TCHHCHHI/Iﬁ Pa3BUTUA KOMIIBIOTCPHBIX TeXHOHOFHﬁ;

BJIaJICHUE HABbIKAMHU PabOThI C OMEPAllMOHHBIMH CHUCTEMaMH{, OCHOBHBIMU BHJIAMH IPOrPAMMHOI0 OOECIICYCHHS IS
pelieHns yueOHbIX 3ajiay 10 BEIOPaHHOM CIIeIHaIn3allny;

HaJIN4Ke IPEeACTaBICHUH 0 KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHpE, 0 0a30BBIX IIPUHIUIIAX OpraHU3aLIH
U (QYHKIMOHHPOBAHHUA KOMITBIOTEPHBIX ceTei, 00 0OmMX MpUHOMNAX pa3paOoTKU W (PYHKIMOHMPOBAHHS HHTEPHET-
MIPUIIOKEHU;



MMOHMMaHWe YTrpo3 HHPOPMAIMOHHONW O€30MacHOCTH, HCIOIB30BAaHHE METONOB WM CPEICTB MPOTHBOJACHCTBHA ITHM
yrpo3am, coOioicHre Mep 0e30MacHOCTH, MPEIOTBPAIIAOIINX HE3aKOHHOE PAaCIpOCTPaHEHUE MEPCOHANBHBIX JTaHHBIX,
coOroieHre TpeOOBaHUM TEXHHUKHM 0€30MaCHOCTH U TUTUEHBI MIPH PabOTe C KOMIBIOTEPAMH U IPYTHMH KOMIIOHEHTAMH
M POBOTO OKPYKEHUS, IOHUMAaHHE MTPABOBBIX OCHOB MCTOJIB30BAHMS KOMITBIOTEPHBIX MTPOrpamMM, 0a3 JaHHBIX U PaOOTHI
B cetu UHTEepHET;

IIOHMMAHUE€ OCHOBHBIX IIPUHOHUIIOB JHUCKPETHU3alHMKU Pa3IMYHBIX BHUOIOB I/IHCI)OpMaI_[I/II/I, YMEHHUE OIPEACIIATH
I/IH(bOpMaI_II/IOHHI)II‘/'I 00BEM TCKCTOBBIX, rpa(bnqecm/lx " 3BYKOBBIX JAaHHBIX MPU 3aJJaHHLIX IMapaMeTpax AUCKPCTU3aAllUU,
YMEHHUE ONPEACIIATE CPEAHIOI0 CKOPOCTDh NEPEAAYN JaHHBIX, OIICHNBATH UBMCHCHHUE BPEMCHU NI€pE€AavIn IPpHU U3MCHCHHUU
I/IH(bOpMaI_II/IOHHOI‘O 00BEMa JAaHHBIX U XapaKTCPUCTHUK KaHaJla CBA3HU;

YMEHHUE UCIIOJIB30BATh IIPpHU PEHICHNUHN 3a1a4 CBOMCTBA MO3UIITMOHHOM 3aIIHCH YHUCCII, aJlrOpUTMa IMOCTPOCHMUA 3aIlICH YUCJia
B IIO3UIIMOHHOM CHCTEME CUHCJICHMS C 3aJaHHLIM OCHOBAaHHEM H MMOCTPOCHHA 4YHCJia IO CTPOKE, cozlepxcameﬁ 3aIlluCh
9TOr0 YHWClIa B IMO3WIHOHHOM CHCTEME CUMCICHHS C 3aJaHHBIM OCHOBaHHCM, YMCHHUE BBIINIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie
OII€panuu B IIOSUIMUOHHBIX CUCTEMAX CUHUCIICHUA,

YMEHHUE BBINOJHATh NPeoOpa30BaHUs JOTMUECKUX BBIPAKECHUM, MCIOJb3Yys 3aKOHBI alreOphbl JIOTUKH, YMEHHE CTPOUTH
JIOTHYECKOE BBIPAKCHUE B TU3BIOHKTUBHOW U KOHBIOHKTUBHOW HOPMAJIBHBIX JOpMax Mo 3aJaHHON TaOJnIle HCTHHHOCTH,
HCCIIeIoBaTh 00JIaCTh HMCTHHHOCTH BBICKAa3bIBAHHSA, COJEPIKAILETO MEPEeMEHHBIE, pPEellaTh HECIOKHBIE JIOTHYECKHE
YPaBHEHUS M CHCTEMBI ypaBHEHMU;

MMOHMMaHWe O0a30BBIX aNTOPUTMOB OOpPaOOTKM YHUCIIOBOW M TEKCTOBON HMH(MOpMAaIu (3allMCh YUCEN B TO3WITMOHHON
CHCTEME CUHMCIICHUS, HaXOX/ICHHE BCEX MPOCTBHIX YMCEN B 3aJIaHHOM JHarna3oHe, 00paboTKa MHOTOPAa3PSAHBIX IEITBIX
4Yucel, aHajiu3 CHMBOJIBHBIX CTPOK U I[pyI‘I/IX), AITOPUTMOB IIOHMCKAa WU COPTUPOBKHU, YMCHHE OIPCACTIATH CIOXKHOCTH
M3y4aeMbIX B Kypce 0a30BBIX alTOPHUTMOB (CyMMHpPOBaHHE SJIEMEHTOB MAacCHBa, COPTHPOBKAa MaccUBa, NepeOOpHBIE
AITOPUTMBI, IBOUYHBIN MMOMCK) U TPUBOAUTDH MIPUMEPHI HECKOJIBKUX aJITOPUTMOB PA3HOM CIIOXKHOCTH JJIsl pEeLIeHHs OJHOM
3a1a4H;

BJIaJIeHHE YHUBEPCAIBHBIM SI3IKOM POrpaMMHpPOBaHus BeIcokoro ypoBas (Python, Java, C++, C#), npencraBneHusMu o
0a30BBIX THIAX JaHHBIX M CTPYKTypax NaHHbIX, yMEHHE HCIIOJIb30BaTh OCHOBHBIE YIIPABISIOMINE KOHCTPYKLUH, YMEHUE
OCYIIECTBIIATh aHAM3 MPEJIOKEHHOW IMPOTPAMMBI: OMPEACIATh PE3yNbTarbl paboThl MPOrpaMMbI TPH  3aJaHHBIX
WCXOIHBIX JAHHBIX, OMPEAENATh, NMPU KAKUX HMCXOJHBIX JAaHHBIX BO3MOXKHO IOJIyY€HHE YKa3aHHBIX pPe3yJIbTaToB,
BBISIBIISITh JaHHBIE, KOTOPBIE MOTYT NPHBECTH K OMMOKe B paboTe mporpammsbl, GOpPMYJIHNPOBaTh NPEIUIOKEHUS IO
YIIyYIIEHUIO IPOTPAMMHOTO KOJ1a;

YMEHHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTBHI U JEMOHCTPALMOHHBIE MATEPHUAIIbl C MCIIOIb30BAHUEM
BO3MOKHOCTEH COBpPEMEHHBIX MPOTPAMMHBIX CPEICTB M 00JIAYHBIX CEPBHUCOB;

YMEHHE UCHOJIb30BaTh OHIEKTPOHHBIE TAaOMMIbBI IS aHajlu3a, TPEACTaBlIeHHUs M OoOpabOTKM JaHHBIX (BKIIOYas
BBIYUCIICHHE CYMMBI, CPEJHEr0 apu(pMEeTHIecKOro, HauOONBIIET0O W HAUMEHBIIEr0 3HAUCHWM, pellleHHe YpaBHEHHH,
BBIOOP ONTHMAIBHOTO PEelICHUsI, TOA00p TMHUK TPEH 1A, PELICHUE 3a/1a4 IPOTHO3UPOBAHHUSA).

B mpouecce n3zyuenus kypca nHpopMmaTtuku yriy0ia€HHoro ypoBHA B 11 kiacce oOywarommmucsi OyAyT IOCTUTHYTHI
CJIEYIOIINE MPEAMETHBIE PE3YIIBTATHIL:

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJIbI, JOMYCKAIOMINE OJJHO3HAYHOE JIEKOJUPOBAHUE COOOIIEHHH (ITpe(UKCHBIE KObI),
WCIIONIb30BaTh MPOCTEUIIHE KOJBI, KOTOPBIE MO3BOJISIIOT OOHAPYXUBATh M HCIPABISITh OMIMOKH TIPH Tepeaaye JaHHBIX,
CTPOHUTH KOJI, 00ecneurnBaloONiii HANMEHBIIYI0O BO3MOXHYIO CPEIHIOI0 JIMHY COOOIIEHHS TNPH M3BECTHONW YacTOTe
CHMBOJIOB, MOSCHSITH NPUHIMITBI PA0OTHI IPOCTHIX ANTOPUTMOB CHKATHSI JAHHBIX;

YMEHHE pelaTh arOPUTMHYECKUE 3a/1ayM, CBS3aHHBIC C aHaIM30M TpadoB (337aYu MOCTPOCHHUS ONTUMAIBLHOTO MYTH
MEXIy BepmiMHaAMH rpada, ONpEeeNIeHUs KOJIMYECTBA PA3IUYHBIX IyTeH MEXAy BEpIIMHAMU OPUEHTUPOBAHHOTO
aIMKIIMYecKoro rpada), YMEHHE HCIONBh30BaTh JICPEBbs TPU aHANM3E W MOCTPOSCHHH KOJIOB W JIISl MPEICTABIICHUS
apu(pMeTHYEeCKUX BBIPAKCHUN, IPH PEIICHUH 33724 MTOUCKA U COPTUPOBKH, YMEHHE CTPOUTH JICPEBO UTPHI 110 3aJaHHOMY
aNropuTMY, pa3pabaTeiBaTh 1 0OOCHOBBIBATH BRIUTPHIIIHYIO CTPATETHIO UIPHI;



yYMEHHUE pa3padaThiBaTh U PEANTN30BBIBATH B BUJC MPOrpaMM 0a30BbIe AITOPHTMbI, YMEHHE HCIIOIB30BATh B IIPOrpaMMax
JAaHHBIC PA3JIMYHBIX THIIOB C YY4ETOM OTpaHMYCHUI Ha JAMANa30H WX BO3MOXHBIX 3HAYCHUH, IPUMEHSTh NPU PEIICHUU
3a/la4 CTPYKTYPBl JAaHHBIX (CIUCKH, CJIOBapH, CTCKH, OYEPEIH, ICPEBbs), HCIOIH30BaTh 0a30BBIE OMNEpPAIUH CO
CTPYKTYpaMH aHHBIX, IPUMEHSITHh CTaHIApTHBIE U COOCTBEHHBIE MOAIPOTPAMMBI I 0OpaOOTKM YHCIIOBBIX JAaHHBIX H
CUMBOJILHBIX CTPOK, KCIIOJIb30BaTh MPHU pa3pabOTKe NporpamMm OUOTHMOTEKH MOANPOTPaMM, 3HATh (DYHKIIMOHAIBHBIC
BO3MOXKHOCTH HMHCTPYMEHTAIFHBIX CPEICTB CPesl pa3paboTKH, YMEHHE WCIOIB30BaTh CPEJCTBA OTIAJKH MPOTPaMM B
cpele MporpaMMHPOBaHUs, YMEHIE JOKYMEHTHPOBATH ITPOTPaMMBI;

YMEHHE CO37aBaTh BeO-CTPaHMIIEI;

BJIaJICHAE OCHOBHBIMH CBEJCHHMSMH O 0a3aX JaHHBIX, UX CTPYKTYpe, CPEICTBaX CO3/IaHUs W PabOTHl ¢ HUMH, YMEHHUEC
WCTIONB30BaTh TaOIMYHBIC (PETSAIOHHBIE) 0a3bl JaHHBIX (COCTABIATH 3alPOCH B 0a3aX AAHHBIX, BHIIOIHATH COPTHPOBKY
Y TIOWCK 3amucell B 0a3e JaHHBIX, HAMIOJIHATH Pa3pa0d0TaHHYIO 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOJENHN Ul aHain3a OOBEKTOB M MPOLECCOB: (HOPMYIHPOBATH
L[eJ1b MOJIEIMPOBAHHUS, BBIIOJIHATH aHAINU3 PE3YyIbTaTOB, MOJYYEHHBIX B X0/I€ MOAEIUPOBAHUS, OLICHUBATh COOTBETCTBHE
MOJIEJIN MOAEIUPYEMOMY OOBEKTY WIIH IPOLIECCY, IPEACTABIATh PE3yIbTaThl MOJCIUPOBAHUS B HATJISIIHOM BHIE;

yYMEHHUE OPraHH30BBIBAThH JINUHOE WH(POPMALUOHHOE TMPOCTPAHCTBO C UCIOJIB30BAHUEM PA3IMYHBIX CPEICTB HU(PPOBBIX
TEXHOJIOTHH, TOHUMaHUE BO3MOXKHOCTEH LU(POBBIX CEPBUCOB IOCYJApCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTENbHBIX
CEpPBUCOB;

MOHMMaHKE OCHOBHBIX IPHHIMIIOB PaOOTHI, BO3MOKHOCTEH M OTpaHWYEHHs MPUMEHEHUS! TeXHOJOTUI MCKYCCTBEHHOTO
WHTEJUIEKTa B Pa3MUYHBIX 00JacTsAX, HaJM4Yhe MPEACTABICHUN O Kpyre pellaeMblx 3alad MAalluHHOTO O0y4YeHus
(pacmio3HaBaHMA, KIaCCU(UKAIUN U MIPOTHOMPOBAHKS) HAJTMYWE TPEICTaBICHUN 00 UCTIOIh30BAHUN HH(DPOPMAIIMOHHBIX
TEXHOJIOTHH B pa3IMYHBIX PodeccCHoHATBHBIX cdepax.

TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Ne| HameHoBaHNE pasp,enos\ KornmnyectBo 4acos \ OneXTPOHHbIE (LmdpoBble)
n/n| 1 TemnporpavMMbl  |Beerg|[K oHTponbHbig|MpakTudeckie obpasoBarerHbIe Pecypehbl
paboThI paboThI
\Paamn 1. Undyposas rpamoTrHOCTb \
1.1|[KomnbtoTep - 6 https://myschool.edu.ru
YHUBEpPCarbHoe
YCTPONCTBO 06paboTKM
JaHHbIX
1.2||MporpammHoe 6 https://myschool.edu.ru
obecneyeHne
1.3|Komnbtoteprbiecern || 5 | | |Ihttps://myschool.edu.ru |
1.4 ||MHdopmaLmoHHan 7 2 https://myschool.edu.ru
BesonacHoCTb
Toro no pasgeny | 24 | |
IPanen 2. T eopeTnyeck Me 0CHOBbLI MHGOPMATHKY |
2.1\ MpencrasneHune 19 2 https://myschool.edu.ru
WHJopMaLum B
KOMMbtoTEPe
2.2||OcHosbl arnredpe! 14 1 https://myschool.edu.ru
NOr KU
2.3||[KomnbroTepHan 7 1 https://myschool.edu.ru
apudaveTrka
WToro no pasgeny | 40 |




Ne |Hamerosarme pasaernos| K ormyecTBO YacoB | OreXTPOHHbIe (LdPOoBbIe)
n/nj v TeMmnporpaMMbl  (Beerol K oHTpornbHbig| MpakTudeckme obpazoBarerbHble pecypebl
paboThl paboThl
\Paaqen 3. AnroputMbI M NporpaMmMupoBaHue
3.1||BeegeHune B 16 0.5 https://myschool.edu.ru
npor paMmMmMpoBaHue
3.2||BcnomorarereHble 8 2 https://myschool.edu.ru
anroOpUTMbI
3.3 Mucrerrbiemeropst | 5 || | 3 Inttps://myschool.edu.ru
3.4||AnropmTmbl 06paboTKK 5 1 https://myschool.edu.ru
CUMBOJSTbHbIX AaHHbIX
3.5||AnropmuTmMbl 06paboTKM 10 35 https://myschool.edu.ru
MacCc1BOB
‘|/|TOFO no pasaeny H 44 H
\Pasppn 4. WHdhopmaLMOHHbIe TEXHOMOorum
4.1||O6paboTka TEKCTOBbIX 6 25 https://myschool.edu.ru
[JOKYMEHTOB
14.2||AHarms parHbIX | 8 | I 3 Inttps://myschool.edu.ru
WToro no pasaeny | 14 | | |Ihttps://myschool.edu.ru
PesepBHoe Bpems | 14 | | |Ihttps://myschool.edu.ru
OBLLEE KOIMMYECTBO 136 0 215
YACOB MO NPOrPAMME
EK.JIACC
Ne HavmeHoBaHue \ Konnyectso Yacos ‘ OnexTPOHHbIe (LndpoBbIE) 0BpasoBaTersHbIE PECYPChI
n/n PasAENoB 1 Tem Boero||KoHTporbHble|[Mpak Tuyeckie
L nporpavmeI paGoThI paGoThI
\Pasnen 1. TeopeTrnyeck ne ocHoBbI MHOPMATUK U
1.1||MHdpopmaumsa n 10 25 https://myschool.edu.ru
NHJOPMALMOHHbIE
| ||npouecce!
[1:2[Monermposarme || 8 | | 2 |https://myschool.edu.ru
WToro no pasgeny | 18 ||
\Pasnen 2. AnroputMbI U NporpamMMmmupoBaHue
2.1\ OnemeHTbl Teopumn 6 1 https://myschool.edu.ru
| |[anropuTmoB
2.2 Anroput™mbl 1 28 10 https://myschool.edu.ru
| |[CTPYKTYpbI AaHHbIX
2.3||OcHOBbI 0ObEKTHO- || 16 4.5 https://myschool.edu.ru
OPVEHTUPOBaHHOr O
| ||npor paMmmpoBaHms
Toro no pasgeny | 50 |
\Pa:y:en 3. UHdpopmaLMoHHbIe TeXHOMNor um
3.1/|KomnbtoTepHO- 8 2 https://myschool.edu.ru
Maremarmn4eckoe
MoJenMpoBaHve
[3.2][Basb! parHbIx | 10| | 4 |https://myschool.edu.ru
[3.3|Beb-cavitn | 14 | | 4 |https://myschool.edu.ru
[34|Komnsiotepran || 8 | | 35 |https://myschool.edu.ru




Ne HanmveHoBaHne ‘ Konunuectso Yacos \ OnexTPOoHHbIe (LndpoBbie) obpasoBaTersHbIE PECYPChI
n/n PASAENoB 1 Tem Boero||KoHTporbHble|[Mpak Tuyeckime

nporpaMmel paboThI paboThI
| |Irpadwka L] | | |
[3.5][3D-monenmposarve | 8 | | 3 |https:/myschool.edu.ru |
WToro no paspeny | 48 || |
PesepBHOE Bpems 20 BBEONTE BBEONTE
3Ha4veHne 3Ha4veHne
OBLL EE 136 0 365
KOJITMYECTBO
YACOB NO
NMPOrPAMME

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJBHOIO
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

- Undopmaruka (B 2 yactsx), 10 knace/ [lonsxos K.1O., Epemun E.A., O61iecTBo ¢ orpaHu4eHHOI
orBeTcTBeHHOCTHIO «BMTHOM. JIabopaTopus 3HaHu»; AKIIMOHEpHOE 0011ecTBO «l31aTenbCTBO
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Nudopmaruka. YMK mis crapuieit mkonst: 10—11 knacebl. YrinyOneHHbINH ypoBeHb. MeToanuecKoe mocooue

s yautens / ABrop-coctaButens: M. H. bopogun. — On. u3a. — M.: BUHOM. Jlaboparopust 3Hanwmii, 2013
MUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

1. ®enepanbHblii mopran «Poccuiickoe oOpa3zoBanuey. - http://www.edu.ru/
3 Poccwuiickuii 001ieo0pa3zoBarenbHbIi mopTai. - http://www.school.edu.ru
2. ®enepanbHbIi IEHTP HHGOPMAITMOHHO-00pa30BaTENLHBIX pecypcoB. - http://fcior.edu.ru/

3. denepanbHbIi HHCTUTYT TEIarOTHYeCKUX u3MepeHuid. - http://www.fipi.ru/
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